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Discussionofimportanceindexintechnologyforesight  
Technology foresight has been adoptedin many countries since the beginnlngOf  
1990s・ThroughassessmentandanalysISOfimportanceandrealizationtimeofvarious  
technologleS，1tglVeS anindicationofthedirectionandoりjectivesofresearchand  
development，and provides the basic data for the promotion and development of  
SCience and technology・Theimportanceindexis one of the maJOrindicatorsin  
technologyforesightsurveyofJapan，Germany，Korea，Chinaandothercountries．1n  
internationalcomparativeness，the considerable differences，Orlglnatlngin each  
nation’s socioeconomiccircumstance，havebeen quantitativelyshown to existwith  
respecttohoweachnationassessestheimportanceofvarioustechnologleSl・Insome  
COuntries，teChnologyforesightstrangelylinkedtothepolicymaking，eSpeCial1ythe  
Pr10rltySettlng，SOtheimportanceindexshouldbediscussedindetail．   
1．Introduction   
InJapanesefifth，Sixthandseventhtechnologyforesightreport，theimportanceindex  
WaSCalculatedbytheformula，  
Iind。X＝（100＊Nhigh＋50＊Nmedi。m＋25＊Nl。W）爪all  （1）   
WhereNhigh，Nmedi。m，N）。Warethenumberofresponsesindicatedhigh，medium，low  
importancerespectivelyandNallisthetotalresponses．Whereal1responsesindicated  
“high”importancetheindexislOO，andwhereallindicated“unnecessary”itisO．   
The formula can beimproved by considering the degree of expertise，and the  
COmparativeness ofthe topICSin different fields should also be discussedin more  
detail．   
First，SOmereStrictionsexistedintheformula．InDelphisurvey，thereweremorethen  
lO－teChnologyfields，SuChas16fieldsinJapan’sseventhsurvey，15fieldsinKorea’s  
SeCOndsurvey，etC．Theexpertineachfieldneedstoanswerthequestionsofabout  
lOO toplCS，With some ofwhich he／Shewas familiarand the others was not・The  
Statisticaldata shown that high，medium andlow degree ofexpertisein toplOO  
importancetopICSOfJapan’sseventhsurveysharedthepercentageof15・1％，28・9％  
1 Terutaka Kuwahara：7bch170jogγjbz－eS］’gbtl’D．hpaD － tj7C jbtentl’alandlJWll．Catlon  
or DELJW App）・OaCカ the r）rOCeedjng ofinternational Conference on technology  
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－1－   
and56・0％respectively・lt meant most of the responses couldn’t understand the  
technicalspecifications sufficiently・In prlOrlty Settlng Of speCial員eld，mainly  
SPeCialistsareinvoIvedasexperts・Butinbroaderforesightapproach，thegeneralor  
interested public wereinvoIved．In this case，We Should consider the different  
COntributionsofthe“experts”，butitwasnotdistinguishedinformula（1），Wherethe  
WeightedvalueofhighresponsesforalldegreeswaslOO，mediumwas50，andlow  
was25．   
Secondly，the toplC，simportancein different fields was hardly used to make the  
comparativeness due to any topic meets special socioeconomic needs and the 
importanceassessedby the different knowledgepool．Inpractice，eVeniftwo（Or  
more）expertgroupsassessedthesametopic，theyalwaysmadethedifferentopinions．  
ThereweresomeexamplesinJapan，sseventhsurvey2・TypicalexamPlewasfor  
“ElectronicMoney”，theimportancedegreewashighinthetechnologysupplierside  
Of“InformationandCommunication（74）”，butnotveryhighinthetechnologyuserof  
“Distribution（45）”，“BusinessandManagement（52）”，and“Services（57）”．Inthis  
CaSe，howtorankthetopics？   
Fromabovediscussion，threequestionswereraisedwhenusingformula（1）．  
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Thefirstandsecondquestionswillbediscussedinimportanceindexbyconsidering  
thedegreeofexpertise，andthethirdquestiondiscussedbyintroducingtherelative  
importanceindexandgrouplngWayOftheprlOritytopICS・  
2・Importanceindexbyconsideringthedegreeofexpertise  
2．1Thel＝ormula   
Theimportanceindexcanbecalculatedbytheformula  
li。dex＝lH＊WH＋IM＊WM＋IL＊WL  
（2）   
2NISTEP：meSeventhTbchnologyForesight，July2001，P72－75・  
ー2－  
WhereIH，IMandILare theimportanceindex ofhigh，medium andlow degree of  
expertiserespeCtively，andWH，WMandWLaretherelativeweightedvalues，Where  
WH＋WM＋WL＝1   
Fromformula（1），  
IH＝（100＊Nll＋50＊N12＋25＊N13）／TH  
IM＝（100＊N21＋50＊N22＋25＊N23）汀M  
IL＝（100＊N31＋50＊N32＋25＊N33）rrL   
Where，Nll＝Numberof“High”responseswithhighdegreeofexpertise  
N12＝Numberof“Medium”responseswithhighdegreeofexpertise  
N13＝Numberof“Low”responseswithhighdegreeofexpertise  
TH＝N‖＋N12＋N13＋N14，isthetotalresponsesofhighdegreeofexpertise  
N21＝Numberof“High”responseswithmediumdegreeofexpertise  
N22＝Numberof“Medium”responseswithmediumdegreeofexpertise  
（3）  
NijShowasfellows   
High  Medium  bw   Unnecessary   Total   
High   Nll   N12   N13   N】4  TH   
Medium   N2】   N22   N23   N24   TM  
Low   N3l   N32   N33   N34   TL  
2，2Weightedvalues   
Asdiscussedinquestion（1）and（2），tWOfactorsshouldbeconsideredindetermining  
theweightedvalues・  
（1）乃ピグerce／血ge呼力よgJち椚ed血∽d乃dわwdegreeげ殿per由e  
lfthehighdegreeofexpertise（includingmedium）sharedalargeratioof  
responses，theimportanceindexwascredible．Inthiscase，theindexcan’tbe  
Strangelyinfluencedbytheoplnionofthelowdegreeofexpertise．  
In anothercase，thelowdegreeofexpertisesharedthehighpercentageof  
the responses；it meant few responses understood the topIC andits  
ー3－   
importancewasincredible．About25％toplCSintoplOOimportanttopICS  
hadlessthenlO％ofhighdegreeofexpertise・ThesetopICSWerePrObablyin  
initialstageofresearch，andwouldmake“breakthrough”inthefuture・Some  
topICS Closely related to the publiclife wereindicatedwith the high  
importance，SuCh as the first and second topICS，related to the earthquake  
forecastingandthedisposlngOfdisusedmanufacturedproducts，Sharedas  
highas70％and80％oflowdegreeofexpertiserespectively，  
（2）乃eco乃rrめ〟オブo〝∫げゐfg九椚e‘7f〟椚〃〃dわwdegreeげ叩er血e・Ingeneral，  
thehigherthedegree，thegreatertheweightedvalue・   
Combiningwithformula（3），theweighedvaluescanbecalculatedby  
WH＝Kl＊TIi／r。】I  
WM＝K2＊TM／Tall  
WL＝K3＊TlノTaII   
WhereKi（i＝1，2，3）calledtheconvertcoefficients，Kl＝1forhighdegreeofexpertise，  
K2formediumdegree，K3fcIrlowdegree，andKl≧K2≧K3．WhereTal］＝TH＋K2＊TM＋  
K3＊TL，Calledthenumberofconvertedresponses．   
Theformulaofimportantindexwillbe  
Iindex＝（100＊Nll＋50＊N12＋25＊N13＋K2（100＊N21＋50＊N22＋25＊N23）＋  
K3（100＊N31＋50＊N32＋25＊N33））／Ta】】  （4）  
Informula（4），ifKl＝K2＝K3＝1，thecoefficientmatrixofNij（i＝1，2，3，j＝1，2，3）showas  
托1lows  
High   Medium   bw   
High  （Kl＝1）   100   50   25   
Medium（K2＝1）   100   50   25   
bw   （K3＝1）   100   50   25  
（ThisformulawasusedinJapan’ssurvey・Itmeansthatthehigh，medium  
andlowdegreeofexpertisehavethesamecontributiontotheimportance．）   
lfKl＝1，K2＝0．75，K3＝0．5，thecoefficientmatrix  
ー4－   
High   Medium   Low   
Higb  （Kl＝1）   100   50   25   
Medium（Kコ＝0・75）   75   37．5   18．75   
bw   （K3＝0・5）   50   25   12．5  
（Itmeansthecontributionofhighdegreeofexpertiseisgreaterthenthe  
Others，andthemediumdegreeis greaterthenthelowdegree・Thehigh  
degreeisastwiceaslowdegree・）   
IfKl＝1，K2＝0．5，K3＝0．25，thecoefficientmatrix  
High   Medium   LけW  
High  （K】＝1）   100   50   25   
Medium（K2＝0．5）   50   25   12．5   
bw   （K3＝0．25）   25   12．5   6．25  
（It meansthe contribution of high degree of expertiseis as twice as  
mediumdegree，andasfourtimesaslowdegree・Themediumisastwice  
aslowdegree）   
lfK3＝0，itmeanstheoplnionoflowdegreeofexpertisewasnotincluded・   
2．3ConvertcoefficientsKi   
TheformulaofimportanceindexvarieswithKiValues・TodeterminethesuitableKi  
in（4），46topicswithhighpercentageofhighandmediumdegreeofexpertise，greater  
thentheaveragevalue（44％），WereSelectedfromtoplOOimportanttopics，Calledthe  
standardtoplCgrOuP・Inthisgroup，therankbytheirimportancewasstandardwhen  
K3＝0．   
Theimportanceindex werecalculatedby six kindsofKiin standard topIC grOup  
（Appendixl）．Asa standard rankin Kl＝K2＝1and K3＝0，Other five rankswere  
comparedbytheorderdifferenceofthesametOPic・Statisticaldataindicatedthatthe  
totaldifference wasminimum（46）in Kl＝1，K2＝0・5，K3＝0・25ifallthe responses  
included（Tablel），Where41％topicshadthesamerankwith thestandard，35％  
topicsdifferedlorder，andthemaximumdifferencewas6（Fig・1）  
－5－   
TabFelRankcompanngbysixkindsofKi  
OrderDifference  
（Kl＝K2＝Kぅ＝  （Kl＝K2＝1，  （K】＝1，   （Kl＝1，  （Kl＝1，   （K】＝1，  
1）   K3＝0）   K2＝0．75，   K2＝0．75，  R2＝仇5，   K2＝0．5，  
K3＝0．5）   K3＝0）   K戸0．25）   K〕＝0）   
Total   12（）   80   
Standard  
36   4‘   7（i   
Maximum   14  3   ‘   10   
AllrespondentsifK3nOtequaltoO，andonlyrespondentsofhigh＆mediumdegreeofexpertiseif  
K3＝0．  
????????????（
（??＝???????????
5  10  15  20  25  30  
（Kl＝K2＝1，K3＝0）  
35  40  45  50  
Fig・1Rankcomparinginstandardtopicgroup（Groupone）  
On the contrary，it was maximum（126）in Kl＝K2＝K3＝1，Where the maximum  
differencewas14・Inthiscase，thenoISyfromtheoplnionoflowdegreeofexpertise  
Strangelyinfluencedtheindex（Fig．2）．InanothercaseofKl＝1，K2＝0．75，K3＝0．5，the  
noisywasalsonotrestrictedeffectively（Fig．3）．So，thesuitableconvertcoefficients  
WereKl＝1，K2＝0．5andK3＝0・25（Table2）．  
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Fig・2Rankcomparinginstandardtopicgroup（Grouptwo）  
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Fig．3Rankcomparinginstandardtopicgroup（Groupthree）   
Table2Numberoftopicscountedbyorderdifference  
（Kl＝K2＝K3  （Kl＝K2＝1，   （Kl＝1，   Order  
（Kl＝1，   （Kl＝1，   
K3≡0）   Kっ三0．75，   K2＝0．75，   Ⅹ2＝0．5，   
Difference  K3＝0．5）   K3＝0）   K3＝0．25）   
0   7   13   24   1，   18   
14  12   1‘   9   
2   8  
「コ 田 （弓  
9   8   7   5   
3   3  て〉  6   3   2   7   
4   6  已 亡q  4   0   1   4   
5   3  ∽  0   0   2   
6 and above 5  0   1   
3・RankcomparlngOftoplOOimportanttopICS  
Theimportanceindex oftoplOOimportant topics were calculated by formula（4）  
WhenKl＝1，K2＝0．5，K3＝0．25（Appendix2）．Thecomparativenessbetweennewrank  
andoldrank（inJapan’sseventhsurvey）showninFig・4，Wherethenewrankdirectly  
correlatedtotheoldrank．  
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0  
0  10  20  30  40  50 60  
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70  80  90   100  
Fig．4TherelationshipbetweennewandoEdrankintoplOOimportant  
topics  
－7－   
Nevertheless，95％topICSChangedtheirorder．About50％toplCSChangedtheirorder  
within5，23％topICSChangedgreaterthen6andlessthenlO，and27％topICSgreater  
thenlO（Table3）．ThetoplOtopicswerestillinthenewrank，butthethird，ninthand  
eighthtopicsincreasedtheirimportanceandshiftedtothefront．  
TabFe3ThecomparativenessoftoplOOimportanttopICSbetweennewrankandoFdrank  
Orderdi仔erence  0  ロ  2  3  4  5  6－10  11－15  1（）一20  21－25  25－30  ＞30   
Numberoftlle   
topics   
15   6   2   3   
Because thenewmethodincreaslngtheimportanceofhighdegreeofexpertise，Or  
relativelydecreaslngtheimportanceofmedium andlowdegreeofexpertise，SOme  
topicschangedtheirorderobviously・The28th，291hand64thtopICSinoldrank  
changedgreaterthen30，downto591h，63thand95thinnewrankrespectively・Onthe  
contrary，the38thtoplCWentuPtO12th，Wherethehighdegreeofexpertiseindicated  
thehighimportance，butthemediumandlowdegreeofexpertiseindicatedthelow  
import弧Ce．   
IntechnologlCalfields，theaverageofnewimportantindexwas88・2，Slightlygreater  
thentheold（Table4）・Inthreefieldsofhealthandmedicalcare，SpaCe，businessand  
management，thedifferencebetweennewandoldindexwasgreaterthentheothers．  
Table4Thecomparativenessbetween“01d”and“New”importancejndexbyfields   
Fields  Dereeofexpertise（％）  ImportanceIndex  
（Numberoftopics）  Hkh  Medium  bw   01d   New  Dif臨rence   
Total（100）   15   2，   5（i   ＄7．1   ＄乱2   1．1   
InformatjonandCommunication（7）  14   29   57  88．1  89．5  1．4   
Electronics（12）   24   33   43   86．1   87．9   1．8   
Li托Sciences（21）   18   35   47   88．5   89．5   1．0   
HealthandMedicalCare（3）   19 39   42   86．7   89．5   2．＆   
Agriculture，Forestry，Fisheriesand  20   69   86．2   87．6   1．4   
Food（9）   
MarineScienceandEarthScience（7）  田   25   63   88．7   89．9   1．2   
Space（2）   21   35   45   85．5   88．3   2．   
ResmlrCeandEnergy（5）   15   28   57   86．8   88．4   1．6   
EnviTOnment（5）   10   27   62   87．4   87．8   0．4   
Materialand】）rocessing（10）   12  27   61   86．1   86．6   0．5   
Manufacturing（6）   23   67   86．2   87．3   1．1   
Distribution（2）   13   34   53   85．0  86．7  1．7   
BusinessandManagement（3）   15  26   59   84．7   87．2   2．5   
UrbanizationandConstruction（5）   12   2（i 62   86．8   87．6   0．8   
Transportation（2）   7   20   73   85．5   86．1   0．6   
Service（1   2   19   80   94．0   94．8   0．8   
－8－   
Asareference，theimportantindexoftoplOOimportanttopICSWaSalsocalculatedby  
SixkindsofKi（Appendix3）．  
4．GroupingthepriorltytOPICS  
Indeed the toplOOimportance topICSis a simple，Clear and usefulresult・Police  
makingcan useit to draft R＆D and technology development plans as wellas the  
budget，the enterprlSeS draft thebusinessplan，andthe researchersunderstandthe  
Studyingdirections・   
Butistherankreasonable？Peoplealwaysaskthisquestionespeciallyiftheorderof  
thetoplCSprObabilityrelatedtotheinvestment・Aswediscussedatthebegglng，this  
questionwasraisedduetotworeasons・First，anytOPICmeetSSPeCialsocioecor）0mic  
needs，SO，theprlOrltySettlngShouldincludemanydeveloplngdirections・Secondly，  
theimportancewas assessedby the differentknowledge pool・From the statistical  
View，the assesslngStandardvarieswith thedifferentexpert’sgroup，eSpeCia11yln  
differentfields．ThiswasthereasonwhythesimilartopICSinJapan’sseventhsurvey  
haddifferentimportanceindexintherelativefields・   
Inpractice，WealwaysneedtocomparetheimportanceofthetoplCS，SuChasinR＆D  
plannlngOrinthebudget・ItisrelativelyeasytorankthetopICSinthesamefielddue  
tothesameknowledgepool，eVenthoughthenumberofresponsesisdiffererlt・Butit  
isverydifficulttocomparethetoplCSindifferentfields・Forexample，itishardlyto  
maketherankingwhenaggregatlngthetopICSfromagrlCultureandnewmaterialor  
otherfields．   
Toreducethecontradiction，WeintroducedthegrouplngWayOfprlOrltytOPICSWhere  
anytopic（fromallthefields）inthesamegrouphadthesimilarimportance・Tomake  
Sure theimportanceindexin any fieldis comparable，the difference ofassesslng  
Standardoftheexpert，sgroupsmustbereduced・ThesimplewaylStOuSetherelative  
importanceindexwhenaggregatlngallthetoplCS・  
Iindex （5）  
Wherethetopicwithmaximumindexineachfieldistheslandard（index＝100），and  
Othersarerelative．WhenaggregatlngallthetopICS，thegrouplngWaSSetuPbythe  
intervalsoftheindex，SuChasO－50，51－60，61－70，71－8O，81－90and91－100．The  
greaterthevaluesofimportanceindex，thehighertheprlOrltygrOuPS・  
－9一   
TherelativeimportantiTldexoflO65topICSinJapan，sseventhsurveyWaSCalculated・  
Afterranking，neWtOPlOOimportancetopICSWereSelectedbasedontheirindex・As  
Shownintable5，8topicsremovedfromtheold（Japan’sseventhsurvey）andthe  
SametOplCSaddedfromother7fields・ThemovedtopICSWeretOpiclOininformation  
field，tOpic33，88and13inlifesciences，tOpic33and40inmarineandearthscience，  
topic28and13inresourceandenergy．TheaddedtoplCSWeretOpic6fromhealth  
andmedicalcare，tOPic8and16fromagrlCulture，tOpic8fromspace，tOPic29from  
environment，tOPic3from material，tOpic5from business and topic30from  
transportation．  
TabLe5ThecomparativenessofoldandnewtoplOOimportanttopICSbyfields  
Fie】ds   NumberoftoplCS  NumberoftoplCS  NumberoftoplCS   Topics＊  
inoldtoplOO  innewtoplOO  ChangedintoplOO  
topics   topics   topicsnumbers   
Total（100）  8  
Inbrmationand  7   6   JOr‘，mOVed   
Communicatiorl  
ElectlOnics   12   12   0  
LifeSciences   21   18   －3   jろβ邑ノブ  
removed   
Health and Medical 3   4   ‘addt！d   
CaTe  
Agrjculture，  9   2   8，1‘added   
Forestry，Fisheries  
andFood  
Mal・ineScienceand  7  5   －2   jj，イ0  
EarthScicnce  r（7mOVed   
Space   2   3   8addtld   
Resource and Energy 5   3   －2   2邑Jj  
re∽OVed   
E11ViTOnment   5   6   29added   
Material and 10   3added   
Processlng  
Manufacturlng   6   6   0  
Distribution   Z   2   0  
Business and 3   4   5added   
Management  
Urbarliz：1tion之Ind  5   5   0  
Construction  
Transportation   2   3   30added   
Service   0  
＊γみe仙mわerf〃Jんf∫C（フ山肌〃J∫Jカビ坤Jc∧b・f〃eβCん♪eJd．  
ー10－   
Asal－eXamPle，tOplOOimportarlttOPICSCarlbeclassifiedinto5groupsbytheirindex，  
Shownintable6・Thetopicsinthegroupl（＜98and≦100）willbepriortothetopics  
ingroup2（＜96andミ；98），thegroup2（＜96and≦98）priortothegroup3（＜94and  
≦96），andsoon．  
Tab－e6NewtoplOOimportanttopicsbygroupsandfieLds  
Ficlds   Topics  
Groupl  Group2  Group3  Group4  G10uP5  
（＜98   （く96   （＜94   （＜92   （くり0  
and   and   and   and   and  
≦100）   く98）   く96）   く94）   く92）   
Total（100）   2（I   19   ヱ0   29   ‘   
InformationandCommunication  19，18  50，79   65   1Z   
E】ectronics   6，25  10  13，22，3（）  7，18，29，  
11，37   
LifcScicnces   1，38，65  23，37，11，  
27，82   14，1（i，31   
Health and Medical Care 4  5   9   ‘  
Agriculture，ForestTy，Fisheries  62，76，73，  74，8，1‘  
andFood   75，79   
MarineScienceandEarth  55  51  13，63，57  
Science  
Space   二‖  29   8  
ResouTCCandEne†gy   49  53   75   
EnvironmeTlt   21，22，38  39，40   29   
Material and Processing 99，75，7（）  62   52っ53，86  35，85，33  3   
Manufacturlng   40   39，42   41  19，24  
Distribution   14   9  
Business and Management 25，2（）   5  
UTbanizationandConstruction  2（）   4   3   1，14  
T柑nSPOrtati（〕n   29  26   30  
Service   31  
∧brビ．■乃e〃以川ムビr～Jl〟ほJ〟わノどょ∫rムeJ呼fc∧b．J〃eβC／乙♪eJ〟．   
From theviewofgroups and fields，the topICsin electronics field focusedin the  
prlOrltygrOuP3and4，1ifescienceingroup2and3，agrlCultureingroup2，marin  
andearthscienceingroup4，materialandprocesslnglngrOupl，3，5・   
Theaveragevalueofrelativeimportantindexwas67・4，Slightlygreaterthentheold・  
Asshownintable7，agrlCultureandbusinessfieldincreasedtheirimportance，and  
marine andearth science，reSOurCeandenergy aswellas services fields decreased  
theirimportance・  
l11l   
Tabre7Thecomparativenessofoldandnewlmportantindexbyfields  
Fields   Importance  Relativeimportance  
Index   Rank   Index   Rank   
Total   61．2  67．4  
Lifescience   72．6   78．1   
E】ectro11ics   66．2   2   72．8   2   
EnviTOnment   65．5   3   72．8   3   
Manufacturlng   65．4   4   72．6   4   
Agriculture   62．4   7   70．1   5   
Materials and processes 62．7  6   69．6   6   
Business   59．5   10   69．2   7   
Marine and earth 63．6   5   67．0   8   
Health and medical care 59．3  11   66．6   9   
Information   60．5   9   65．0   10   
ResourceandeIlergy   60．8   β   64．6   
Urbanization   57．5   12   63．2   12   
Transportation   55．1   14   62．7   13   
Space   53．1   15   60．3   14   
Services   55．6   Jj   59．1   15   
Distribution   4（）．6   54．2   
5．Conclusions   
ThedegreeofexpertiseisoneofthemaJOrfactorsincalculatlngtheimportanceindex．  
Thoughintroducingtheconvertcoefficients，WeattaChtheimportancetotheopinion  
Ofhighdegreeofexpertise，e・g．thehigherthedegreeofexpertise，thegreaterthe  
Weighted value．The convert coefficients were determined by comparlng the toplC  
rankofsixkindsofKiinthestandardtoplCgrOup．Theresultindicatedthesuitable  
COnVertCOefficientswasKl＝1，K2＝0．5，K3＝0．25．  
If the percentage of high degree of expertise was qultlow，theimportance was  
probablyincredible・Inthiscase，Wehavetoincreasethenumberofhighdegreeof  
expertiseinpr10rltySetting，Ordon’tincludethesetopICS・  
ItisverydifficulttodirectlycomparetheimportanceoftoplCSindifferentfieldsdue  
toanytopICmeetSSPeCialsocioeconomicneedsandtheimportanceassessedbythe  
different knowledge pool．Therefore，the pr10rlty Setting shouldinclude many  
developlngdirections・ToreducethedifferenceofassesslngStandardoftheexpert’s  
groups，WeintroducedtherelativeimportanceindexandgrouplngtheprlOrltytOPICS・  
ItisveryclearwhatistheimportanceaftergrouplrlgtheprlOrltytOPICS，Wherethe  
－12－   
toplCSinthegroupwithhighimportancewi11beprlOrtOtheothergroupswithrelative  
lowimportance．The statisticaldata shown that 8 toplCS Changedin toplOO  
importancetopicsbyuslngtherelativeimportanceindex・  
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AppendixIImportanceindexbysixkindsKiinstandardtopICgrOuP  
Fie】d  Topic    Degreeof  （Kl＝K2   （K】＝K2＝1，   （KI＝1，  （K戸1，  （Kl＝1，   （Kl＝1，  
2雇  expe「tise  ＝Kコ＝1）  Kl＝0）  K2＝0．75，   K2＝0．75，   K2＝0．5，   K2＝0．5，  
（％）  
K戸0．5）   Kユ＝0）   K5＝0・25）   Kj＝0）  
Z巴  
hidl  med．  low  index  Rank  index  Rank  index  rank  index  rank  血dex  rank  index  Rank   
Resource   49  104  24  22  5  93．    95．3    94．    95．   95．つ    9（）．  
Marine＆earth  51  88  17  30  53  92．  ｛  93．  92．  94．5  94 95．5  2   
tnformatio†】   18  19f）  18  35  4  92．3  4  93．5  92． 5  94．  3  9：‡．   3  94．  3   
LifcScicnce  ム5  128  20  34  4  93．  三  93．  93．   9二∋． 93．5  5  93．  5   
1nわrmatior】   19  189  】8  ココ  49  92．8  3  93．3  3．   9二）．  93，  ウニ‡．  4   
LifeScierLCe   159  3（）  42  21  91．  7  93．1  93．1  3  93．  93．5  9：l．  6   
LifeScierLCe   38 141  15  35  5  92．3  5  9二i．  92．   二与．3 93．l  93．  7   
Electn⊃nics   6  19l  43  36  21  90．  8  9l．  91．3 8  91．  92．   8  92．  8   
LifeSeience  2コ  140  19  41  39  89．    90．  90．5   90．  ロ 0． 巳  90．  19   
Resource   53  171  23  ヱ3  5  87．5  24  90．5    88．  21  91．3  90．3  92．3  9 
ureScicncc  24  142  23  36  41  呂9．3  12  90．    89．    90．    90，  91．  
LifeScience  27  l】5   ．3    90．    89．  90．    9l．  10   
Envjronment  38  192  四  31  5  89．5  9  90．  ロ  89．  13  90．  ロ  90．  巴  91．  13   
l－ireScie11Ce   1f）0  27  34  3  89．5  10  90．3    90．  ‖  90．    90．    9l．1  14   
LifeScience  37  140  14  34  51  89．l  14  90．3    90．1    90．    90．3  15  90．5  20   
1nformalior】   50  152  20  30  4  88．  20  90．  巳  89．  ロ  り0．  E  90．  6  91．  15   
Space   20  1（X）  24  35  4l  88．  16  90．    89．5  15  90．5    9〔I．  13  9l．3  12   
LireScience   1（）  145  20  34  4  88．3  】7  89．    89．    90．    89．    90．  18   
LireScience   14  145  24  3l  45  87．  22  89．5  6  88．  2  90．l  6  89．  2  91．  16   
LifeScience   17 146  20  3h  4  88．1  19  89．5  2  88．  6  90．1  ヱ  89．  19  91．  17   
Hea】1h   4  12（1  23  44  33  88．8  15  89．  ヱ1  89．l    89．5  ヱ  89．  2＿  89．  24   
LifeScience   5 154  28  38  3  88．  2l  89．l  ヱ  88．  2  89．  ヱl  89．    90．  22   
E】ectronics   10  180  39  34  2  87．  23  88．  ヱ  88．  2：‡  89．  ヱ  89．  21  90．  21   
Business   25  10f）  †I  う0  5  85．8  2ウ  88．l  ヱ  8f】．  2  88．  2  88．3  25  90．1  25   
L汀eScience   9  148  2b  4二‡  3  88．3  18  8月．  2  87．  2  88．  2  88．5  2  88．  28   
Heatth   5  124  20  42  3  87．  25  87．  2  87．  25  87．  2  88．    88．  30   
lnformation   12 20（）  21  40  3  86．3  27  87．  2  87．l  2  88．  2  88．  2  89．  27   
Marine＆eaHh  27  126  10  う5  55  85．5  32  87．5  2  86．  3  88．3  2  87．  28  89．  25   
Materials   53  】5l  17  29  5  85．  11  87．2  二  86．3  3l  87．  3  87．3  32  88．5  29   
LifeScjeT】Ce  87  138  10  36  5  85．3  33  87．  3  86．  33  88．  2  87．  2  89．5  2（）   
LireScienc巳  72  133  17  39  4  8fl．5  2（1  87．1  51  86．  2  R7．5  3  87．  3】  87．  33   
Electronics   22 1（）2  20  38  4l  85．  34  87．  3  86．5  2  87．5  31  87．  3  88．3  31   
Electronics   13 1トl  17  36  4  86．  28  86．  3  86．3  3  86．9  3  86．  33  87．3  35   
Eteclronics   7  191  42  3f】  2  85．  35  85．9  3  85．8  3  86．  J  8ム．  3  87．l  37   
Materials   86  107  14  30  5  84．  36  85．9  3  85．2  3  8f）．3  3  85．  3  87．  39   
Space   29  95  17  34  4  83．  43  85．8  3  84．8  3  8f）．  3  86．  3  8さ；．  32   
LifeScience   13 141  21  39  4  84．3  37  85．8  3  85．  35  86．  3  86．5  35  87．  34   
ー14－   
Ffel（i  T咋正一＿   Degrcぐけ1、  （Kl＝K＝  （K】＝Kコ＝】， （K戸】，  （Kl＝】，  （K巨＝】， （Kl＝1，  
2長  expertisc  ＝Kミ＝1）  K戸0）  K：＝0．75，   K2＝0．75，   K：＝0．5，   K2＝0．5，  
（誓）  K）＝0・5）   K戸0）   Kコ＝0．25）   K〕＝0）  馳  
Z巴  
hjEh  nl巳d．  loヽヽ  index  Rank  in（1cx  Rank  index  r乙1nk  index  「とInk  index  rank  ind（：X  rank   
Urbilnizalir）n  14  lトト  三7  31  4  84．  3ウ  R5．  ユ  85．  〕  糾i．  3  8b．l  3  87．3  1b   
Heahh   ウ  】】5  J5  10  5，  84． 38  宵5．  3  84．9  86．コ  3  β5．  1  87．（  j8   
I）istribution   9  102  田  41  43  84．  40  84．9  4  84．  4  85．  4  85．  41  8h．2  40   
Electrl】nic㌔   19：ミ  28  45    S3．8  41  84．  41  パ4．5  4l  85．1  41  85．  4  85．  41   
Environmじnl  40  2〔19  －＝  ココ    83．  4（）  84．  4ヱ  84．2  4二‡  錮．  4  84．ド  42  85．3  42   
El（ヱClr（）nics   】ウニ  】7  jh  4   83．3  45  R4．つ  43  Rl．  4  84．  4  84．  4二l  85．「  4二l   
E】ectronics   〕h  151  二1  三b  54  封5▲  30  83．  4  84．  4つ  郎．′  45  83．  4  82．  45   
Envir（）nment  3り  198  19  25  5  B二‡、8  4：〉  8コ．5  4  83．  45  83．5  4  83．5  45  83．  44   
EIcclr11nics   17  1ニー4  25  24  5l  8二‡．5  44  83．  4  8：l．3  4  82．  4  83．（  4  8：〉．  4h   
Al】respon血刀！sifXjnO†cqualIoD，andon】yresponden！sofわjgb＆mEdjumdcgreeofe叩Crljseif   
Kl＝0．  
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Appendix2：RankcomparlngOftoplOOimportarLCetOPICS  
Field   Topic  01d  New  
Kl＝K2＝K3＝1    Kl＝1，  
K2＝0．5，  
R3＝0．25  
Index  Rank  Index  Rank   
Resource   49  Practica】useoftechnologyforthesafedisposalofhighly  94  3  95．2  1  
radioactivesolidwaste．   
Services   31  M句oradvancesintechnologybrdisposingofdisused  94  2  94，8  2  
manufactured products，1eading to the enlergence o  
eommercialservices capable of reducing the final  
disposalvolumetoonc－tenththecurrentlevel   
Marine＆   55  Developrnentoftechnologycapableoftorecastlngthe  95  口  94．3  3   
earth  OCCurrenCeOfmajorearthquakes（magnitude7orabove）  
SeVeraldaysinadvance   
MaTine＆   51  EstablishmentofametbodfoTeValuatl－－gtlleSafetyofthe  92  9  94．0  4   
earth  undergrounddisposalofhigh－1evelradioactivewastes．   
Information  18  Realization ofan environmentin which the unlimited  92  8  93．8  5  
utilization ofhigh－CapaCity networks（150Mbps）for  
around2，000Yen／montl】Orlessispossible．   
LifeScience   ロ DevelopmentofmethodsforsurmislngneWfunctionso  93  6  93．5  ‘  
pTOtei11SfrDmDNAbasesequencedata．   
LifeScience  65  Idenlif］Cationandclassificationbythemolecularetiology  93  4  93，5  7  
Of the genes related to diabetes，hypertension，and  
arteriosclerosis，WhicharetypICallifestylediseasesthat  
exhibitmu）tlple－factorhereditarytraits．   
1n駄汀mation  19  Widespread use ofhighly reliable network system5  93  5  93．4  ＄  
Capable of protectlng tT）e prlVaCy and secrecy o  
individua】s and groups 丘om theintrusion or】椚－  
intentioI】ednetworkintruders．   
Li托Science  38  Practicaluseofeffectivemeanstopreventmetastasiso  93  7  93．1  ，  
CanCer．   
E】ectronics   6  Practicaluseoftechnologyenablingthemassproduction  91  10  92．2  10  
OfLSIwithminimumpatterndimensionsoflOnm   
Manufacturing  40  Widespreaduseofadesign－manufacturing－COl】ection－  90  14  92．1  11  
recycJir）gSySteminwhichmanufacturersareobligatedby  
1awtocol】ectanddisposeofdisusedproducts，andat  
】east90％ofusedmaterialisrecYCJed．   
Agriculture   49Practicaluse of rationalresources management   88  38  91．5  12  
technologyoncee］ucidatic・nOfthereproductionpTOCeSSeS  
Ofm叫Orfisheryresourcesmakesitpossib】etopredict  
lorlg－term（10－ZOYear5）cbal】geS．   
Materia】s   ウ9  Practica】useofsystemsforthegeneticdiagnosisand  90  19  91．3  13  
treatment of cancer andincurab］e diseases based on  
EenOmeanalysIS．   
UrbanizatioIl  2（）  PracticaluseoftechnologyfordisposIT）gOfhjgh－］eve】  91  12  91．0  14  
radioactivewaste．   
LifeScience  24  Completeunderstandingofthefactorscontributingto  89  23  90．8  15  
StemCellproliferation，andwidespreaduseofthepractice  
OfproliferatlngStemCells，aSneCeSSary，invitroanduslng  
lbemfoTm巳dicaltIeatment．   
LifeScience  23  Widespread use of medicaltreatmcnt thatleads  91  13  90．7  田  
dysdifferentiatlngCaICinogenicce11sintonorma】stateby  
COntrOllingtheslgnaltraT）Sductionincarcinogcnesiso  
Cel】s   
－16－   
Fie】d   Topic  01d  New  
K】＝K三＝Kぅ＝1    K戸1，  
K2＝0．5，  
K3＝0．25  
Index  Rank  Index  Rank   
LifeScie11Ce  27  PracticaluseofaneffectivcdrugagalnStmultiplerdrug－  90  18  90．6  17  
resistant bacterla，including vancomyclnAreSistant  
bacteria．   
EnviTOnment  22  Practicaluse of techno）ogy capable of reducing  90  21  90．6  18  
ParticulatematteremissionsfrorndicscIvchicIcstolO％  
OfcurTCntlevels（fisca】1999standardvalueforvehicles  
Weighfngmorethen2．5tisO．25g／kWh（averagevaIuc））   
LifeScience  四  1t becomes possib）e to detcrminc the entire base  90  16  90＿6  19  
SequenCeSOfanindivjdua］iI－Cludinggencticstructureand  
SNP（Singlc nuc】ctidc polymorphism）promptly and  
Chcap】y，】cadingtowidespreaduseofsuchmethodsfor  
diagnosisandtailor－madetreatmerIt．   
Marine＆   13  Elucidation of thc mcchanisms of replacement o  89  27  9什5  20   
earth  dominantfishspeciessuchashorsernackere］，SaTdinc，  
SauTYandmackcrcl＿   
Space   20  Thecostofrocketthrustedspacetransportationwillbe  88  33  90．4  21  
reducedtolessthanl／10currentlevels．   
EnviTOnment  38  Largereductionoftheamountc・fbuTiedindustrialwaste  89  24  90．4  22  
as a result of advances jn the rcorganization and  
integrationofindustrialtechnoIogyaimedatreducing  
wasteemissiontozero．   
LifeScience  37  Widespread use ofdrugs capable ofpreventlng the  91  四  90．3  23  
OCCurrenCeOfcertaintYPCSOfcanccr．   
Environment  21  WidespreaduseinviTtual】ya】1typesofautomobi】eso  90  17  90．3  24  
tcchnique capable of meetlng an Cmission control  
StandardthatspeCificsanitrogenoxideemissionlilTlilo  
0・1toO，2釘km，（Currentemissionsfromheavydiese）  
motorcarsareabout4to5g／km，andthe1978standard  
ValueforgasolinepassengercaTSisO．25grkm．）   
Agriculture   ロ  DeteTminationofthewholeDNAsequenceofcrops（e．g．  89  31  90．3  25  
Resource   88  40  90．3  26  
environmentalIysafc，andportablepowersource（e．g・for  
Information  50  Advancein softwareinspection and verification  89  25  90．2  27  
techno］ogy，Cnablingerro卜free，1arge－SCalcsoftwaretobe  
devcIopcdinashortperiodoftime．   
Electronics   25  WidcsprcaduscofportablemultimediawircIcssterminal  90  20  9n．1  28  
OPCratlng at aboutlOO Mbps，Which can be used  
throughouttheworld．   
LifcScience  82  DevelopmentoftcchnologleSWhichdrarr）atica11ylmPrOVe  90  15  90．0  29  
photosynthetfc functions fn order toincrcase food  
productionandpTCSerVetheenvironment．   
LifeScicncc  田  DeveloprnentDftechnologytoregeTleratCtargCtCdorgans  88  34  89．9  30  
fromdifferentiatedanimalce］1s，   
LifeScience  17  1tbecomespossibletodifferentiateseparaledstemcells  89  30  89．9  31  
intoanyorganinvitro，1cadingtoclinicalapplicationo  
SuChtechniques．   
LifeScience  14  Elucidationoftheenvironmentfactorsandregulatory  88  35  89．8  32  
rnechar）ismsofimmuneresponsewhichtriggersalIerg］CS  
SuChashayfeverandatopy，enablingcompletecontro］  
OVCrimmediatetypehypcrsensitivitydiseases・   
ー17【   
Field   Topic  Old  New  
Kl＝K二＝K3＝1    Kl＝1，  
Kっ＝0．5，  
K3＝0．25  
Index  Rank  Index  Rank   
Electronics   10  Practicaluscofnor］LVOlatile，reWritablerandomaccess  88  42  89．8  3二）  
semiconductor memories wi（h morc thanlOO Gbits  
CaPaCltY，   
LifcScience   5  Developmentofhigh－SPeedgenomeana】ysISteChno］ogy，  88  39  8ウ．7  3Jl  
andde（erminationoftheentiregenomesequencesofat  
】east50irr）pOrtantanimalandp】antspecies．   
Marine＆   63  Formationofglobalconsensusregardinglnternational  89  22  89．7  35   
carth  regulationsontheemissionofcarbondioxideandother  
greenhousegasesthatcauseg】obalwarm】ng，including  
rcductionsindevelopingcountries．   
Health   4  Elucidationofcarcinogenicmutationmechanisms．   89  2（）  89．6  3‘   
Materials   62  Developmentofsuperconductorswithatransitionpolntat  87  48  89．1  37  
roomtemperatuTeOrhigher．   
AgTicu】ture   62  Examinationofthesafetyofgcnetica11ymodifiedfarm  87  50  88．8  38  
productsfrombothfoodandenvironmentalperspectives，  
andthedevelopmentofanevaluationmelhodthatcan  
gaintheunderstandingofconsumers，   
LifeScience  31  Productionofbiodegradableplastics，SuChasbio－Plastics  88  37  88．7  39  
uslngmicroorganismsandplant，aCCOuntSformorethan  
halfofthetotalvolumeofwor］dwideplasticproduction．   
Information  79  Practica】useofintegratedbuildingmanagementsystems  88  41  88．7  40  
and home securlty SyStemS，Which arelinked to an  
earthquakedetectionsystem，andtakeadvantageoftime  
delaytothearrivalofseismicwavesfromanon－direct－hit  
earthquaketoinitiatethenecessarysafetymeasuresto  
DrOteCthumanlife．   
Manufactur］ng  42  Widespread use of a “production－destruction”  87  52  88．6  41  
manufactur］ngSySteminwhichaproductionsystemo  
“desiBn→production→uSe→disuse”iscombined  
witharesourcesrecyclingsysternof”collection→  
dismantlingandsortlng→reuse→production”．   
Marine＆   57  Realizationoftime－Seriesobservationoftheconditiono  88  32  88．5  42   
earth  magmainsidevoIcanoes．   
Transportation  29  Widespreaduseoftechnologytoreducetheharmful  88  43  88．5  43  
COmPOneIltSOfexhaustgasfromlargetruCkstol／100  
PreSentlcvels，SuChasdieselexhaustcatalysts，Particulate  
traps，】eanLburn NOx catalysts and high precision  
COmbustiontcchnologY．   
LifeScience   9  Estab］ishmentoftechnologleSforpredictingbioactivity  87  49  88．5  44  
andfunctionaldomainofproteinfromtheirhigher－Order  
SITuCluTeS．   
Urbarlizatio11  4  PracticaluscinJapanofamid－term（5－10ycarsin  88  3（i  88．4  45  
advance）predictiontechniqueforlarge－SCale（Magnitude  
80rlarger）ear（hquakesbasedonanalysesofthecrustal  
straindistributionandpastearthquakerecords．   
Business   25  Newindustriestakeoverfromthedatacommunication  86  60  88．3  4‘  
industrytop】ayaroleofdrivingforceinthenext  
generation．   
InfoTmation  12  Widespreaduseofsystcmswhichfacilitatemultimedia  85  65  88．2  47  
COmmunication from anywllerein the word uslng  
POCketbook－Sizeportableterminals・   
ー18－   
Field   Topic  Old  New  
Kl＝K2＝Kl＝1    K】＝1，  
Kっ＝0．5，  
K3＝0．25  
Index  Rank  Index  Rank   
LifcSciencc  59  It becomcs possiblc to prevent the progrcss o  H7  4（）  8臥1  
AIzheimer’sdiscasc．   
87  47  88．1  
86  61  88．0  50  
Health   5  Elueidationofcancermctastasismechanisms．   87  44  88．0  51   
Marinc＆   27  WidcspreaduseoftcchnoIogleSた〉rthccompTehensive  85  66  87．8  5ヱ   
earth  useandconservationofentirebayswithhighutilization  
85  73  87．6  53  
OnguideliIleSOnethics－bascdresearchcontro）sinthelife  
SCiencefie］dinJapan．   
Electronics   22  Devclopment oflogic LSIs withlO GOPS（giga－  86  5（）  87－454  
OPeTations pcr sec〔）nd）pcrformancc and power  
consumtionoflOmilliwattsorIess．   
Agriculture   73  PracticaluseoftechnologlCalstructurcsandsystemsfor  8（）  59  87．4  55  
lheproperuSeOfforestswhilepreservlngtheforestsand  
theiT functions （maintenancc of biodiversity，  
environmentalpurifieation，andprovisionofsceneryand  
COmfort）．   
LifeScience  72  Practicaluseofcancertreatmentmethodseapableo  87  51  87．4  5占  
distinguishingcancerousccllsfromnorrnalcells，and  
targetingthosecancerouscc11s．   
Agriculture   79  Integration of food safety administration，and  86  54  87，4  57  
establishmentofforumsforcxtensivediscussionsonfocId  
SafetYandeffectiveuseoffeedbackforadministTation．   
Inた）rmation  65  Widespread use of online seal－free（Signature－free）  86  57  87，4  58  
document preparation services for various officia］  
documentssuchascontracts，Whicharcprovidedviaa  
r］etWOrk based on securlty teChnology capable o  
achicvlngbothprlVaCYPrOteCtionandverification．   
Materials   76  Practicaluseoflarge－arCaamOTPhoussiliconsolarcel］s  89  28  87．ヨ  59  
WithaconvcrsjonefficiencYOfmorethan20％．   
Materia】s   53  Practicaluseofhydrogcnproductionprocessesforwater  85  68  87．3  60  
decoTTIPOSitioTlbYSuIllight．   
Business   26  1ndustryclusters（StruCtureinwhicheachindustryutilizes  S5  74  87．0  ‘1  
the waste products ofothcrindustriesin the wastc  
PrOCeSS）areestablished，andindustriesareobligatedto  
lacereusab］eindustrialwasteonthatrecclin routc．   
Manufacturlng  41  Widcspreaduscofzeroemissionfactoricsasarcsulto  R6  62  
advancesinthedevelopmentofcarbondioxidecollection  
technology．   
Materials   75  Practicaluscofmulti－1ayersolarcellwithaconversior）  89  29  8（〕．9  63  
efficicncyofmorclhan50％．   
ー19－   
Fie】d   Topic  01d  New  
K】＝K2＝K3＝1    Kl＝1，  
K2＝0．5，  
K3＝0．25  
Index  Rank  Index  Rank   
E】ectronics   18  Practicaluse of card－Size wireless communication  85  71  86．9  ‘4  
instrumentcapableofchanglngSPeCification，SuChas  
Centerfrequencies，bandwidtll，mOdulationmethod，and  
errorcorrectionmethod，bysoftwareoperation．   
Electronics   13  Practica］useofTOPS（tera－Operationpersecond）1evel  8（i  58  8（）．8  ‘5  
microprocessors．   
Urbanjzation  3  Developrnent ofa nationwide network for detectlng  87  53  86．8  広丘  
earthquakes，andwidespreaduseinJapanofadisaster  
prevention systemlha†glVeS advance warnlng O  
earthquakeslikelYtOOCCuratadistanceof50kmormore．   
Resource   75  Estab）ishmentofwastesortlngandcol】ectionsystems，  86  63  86．7  占7  
1eadingtowidespread useofrecyclingsystemsthat  
PrOduce，distributeandconsumerecycledmaterialsand  
goodsba5edonneweconomiccriteriaandstandaTd．   
ElectTO11ics   7  PTaCticaluse of VLSIwitllmOTe than ユ5（iGbits o  85  70  86．6  ‘8  
memorYPerChip．   
LifeScience  13  1dentincation of mostimmur）0loglCally functional  84  75  8（；．5  ‘，  
mo】ecules responsible for organ transplant reJeCtion，  
enablin只OrgantranSplantationfreeofsideeffects．   
Agriculture   7（i  E］ucidationofthemechanismbywhichthetoxic］tyO  87  45  86．5  70  
endocrine－disruptlngChemicalsismanifestaT）ditseffect  
On rePrOductjve functions，behavior，brain functions，  
immunefunctions，etC．，andtheestablishmentofsafe  
1imitsforhumansandlivestock．   
ABriculture   75  DevelopInentOffactoriesthatpurifyriverwaterbyfixir［g  8（i  55  86．5  71  
bacteria that breakdown dioxin and other endocrine  
disruptersir）Carriessuchasporouscharcoal．   
Agriculture   63  Deve】oprnentoffoodcapableofsupportlngahea］thy  84  86  86．4  72  
aglngSOCietyfromanutritionalperSpeCtivebypreventlng  
adeclineinantioxidation，brainandchewingfunctions．   
Business   四  Networkcrimeisreducedtoabouthalfcurrentlevelsasa  83  91  86．3  73  
resultofadvancesininformationtechno】oj三Y．   
Electronics   29  Practicaluse of technology that can comp］elely  85  69  86．3  74  
automaticaHydesignhighpeTformanceI，SIswithseveral  
hundredkilogatesormorewhenglVentherequired  
5yStem－1eve］specifications writtenin a high－1evel  
languaReSuChasC．   
LifeScience  88  Guidelinesfor］ifescienceresearchinJapan’sresearch  84  85  8（；．3  75  
COmmunityformthebasisforenactmentofrelated】aws  
andregulations，andaresharedbytheentireJapanese  
SOCietY．   
Space   3  97  86．2  7‘  
Urbanization  14  WidespreaduseinJapanoftechnologythataccuTately  84  79  86．1  77  
Sinlulatesthebehaviorsofstructuresorthegroundattime  
Ofastrl一昭earthquake．   
Materia】s   86  Deve】oprrlentOfthree－dimcnsionaJcumulalivepTOCeSSlng  85  72  85．9  7＄  
technologyofnanometerscale．   
Heallll   9  ElucidatioT10faTte†ioscleTOSiscont†aCtionmccllaTlisms．  S4  78  B5．8  79   
一20一   
Field   Topic  01d  New  
K】＝K2＝K3＝1    Kl＝1，  
Kr＝0，5，  
K3＝0．25  
Index  Rank  Indcx  Rank   
Urbanization   口 Widcspread useinJapan of warnIng，forecasting，  84  88  85，8  80  
evacuation assistancc and crowd controIsystemsthat  
dramaticallyreducehumanlossintheeventofanatural  
disasterinvo）vlngrivcrs，rOads，etCLbasedonlocalized  
Weather丘〉reCaStS．   
Manufacturlng  19  Development of scmiconductor micro－PrOCeSSlng and  84  83  85．7  ＄1  
measurlng tCChnoIogy of lnm reso［ution for  
manufactuTinf！0．01micron－ruleLSl．   
Electr（）nics   四  PracticaluseofLSIsoperaIlngatCIockingfrequencieso  84  77  85．4  ＄2  
morethan50GHz．   
Distribution   9 Widcsprcadusebyatleast80％ofcompaniesinthefood  84  82  R5．4  83  
SeetOr Of zero－WaSte OrlOO％ recyc】ablc product  
deve］opmentwithinthedistributionprocess，including  
packaging．   
Materials   35  Widesprcaduseofrecyclingsystemsforgeneraトpurpose  84  89  85．3  84  
Plastics，aJ］owlngreCyC】edgoodstoaccountforatleast  
30％oftotalpTOduction．   
Resource   13  PTaCticalusc of rationalmethods c）f co11ecllng and  83  90  85．1  85  
recyclinguscfuIsubstancesinurbangarbagebascdonan  
LCA（liftcYCIcassessment）peTSPeCtive，   
lnhlmatioTl  10  Thenumberofrecyc】edpartsinnewpersona］computcrs，  84  7（）  85．0  86  
includinf！disp】aYS，eXCeeds90％ofallcomponer）tPaTtS，   
MateTials   52  Practicaluse of carbon dioxide fixationIcchno］ogy  85  67  84，9  S7  
nccessaryforprotectiontheg】oba】eT）Viror］menL   
Resource   28  Practicaluseofmethanehydratcmin］ngteChnology，   83  92  84．8  ＄＄   
Environment  40  1ntroductionofanenvironmentaltaxinJapanwiththe  84  80  84．6  ＄9  
tcchniquesasmethodsfordeviccfabricationandgene  
40  Nationwideinstallation of bore－holeLtyPe Observation  83  99  84，4  91   
equipmentintegratingvarioustypesofgauges（e・g・，  
Seismometers，tiltmctcrs，andstrain－gaugeS）forusein  
earthquakeforecasting．   
Materials   33  WidesprcaduseofpolymersynthesizlngPrOCeSSeSthat  83  100  84．5  92  
use renewable rescIuTCCS instead of conventiona】  
petrochemicalprocesses．   
Agriculture   74  Widcsprcad use ofenviTOnmCntalrepa】r teChr）0】ogy  83  96  84．2  93  
CaPableofclearlngthepollutionofc］osedwaterareas，  
SuChasKasumlgaura，一OPreWarleve］suslngOrganism  
andecosystemfunctions，   
Matcrials   85  Practicalusepfmemorychipswithacapacityoflterabit・  84  87  83．9  94   
Electronics   36  WidespreaduscoflOGbpsoptlCa］subscribersystemsin  8（）  64  83．7  95  
homes．   
Transportation  26  WidespreaduseofelectriccarsequlPPedwithfucIcells．  83  93  83．6  9‘   
Envjronment  39  Reductionofglobalcarbondioxideemissionsto20％  84  81  83．5  97  
belowthe19901cvel．   
LifeScicncc  33  Practicaluseoftechnologyfortheimmediatebio］oglCa】  83  94  83，4  98  
fixationofhighlyconcentratedcarbondioxideemitted  
from thermal power stations. 
ー21－   
Field   Topic  01d  New  
K】＝Kコ＝K戸1    KI＝1，  
K2＝0．5，  
Kユ＝0．25  
Index  Rank  Index  Rank   
Electronics   37 Practica）useofoptlCalconlmunicationsystemscapable  84  84  83．0  99  
Of transmittlng Slgnals through multiplexedl，000  
ChannelsatlOOGbpsoverasin只1eoptlCalfiber．   
Manufacturlng  24  Widespread use of non－fossilenergy sources（wind，  83  98  R2．1  100  
geothermal，PV／solarhcaI，andwasteheat）ina】1areaso  
manufacturing，   
し血＝IH＊WH＋TH＊WH＋7日＊WH   
Where：   
IH＝（1OO＊Nll＋50＊NL2＋25＊N）3）／TH WLFTHノT。】】  
IM＝（100＊Nコ1＋50＊N22＋25＊Nコ〕）／TM   W ＝0．5＊TM／T。】】   
IL＝（100＊N31＋5O＊N32＋25＊N33）／TL  W ＝0．25＊TLrTa‖  
TazFTH＋0・5TM＋0・25TL（thenumbcrofconvertedTeSPOndents）  
ー22－   
Appendix3：lmportanceindexandrankoftoplOOimportanttopicsby  
SixkindsofKi  
LifcScience  82  79  13  25  6  タロ・  丁5  90・  2  90．  l  90．  3  90．  2  90．  42   
LifeScience   16 145  20  34  4  ββ．  34  89．  3  89．  31  90．  31  89．  3  90．  32   
LifeScienc巳   36  4  8β．丁  30  89，  3  88．  3  90．1  3  89，  31  91．  31   
Lil’cScier】ぐe   14  145  24  31  4  β7．  35  89．  3  88．  3  90．1  3  89．  3  91．  29   
EIcctronics   10  180  39  34  2  β7．   42 88． 3  88．  3  89．  3  89．  3  90．  38   
LireSciencc   5  154  28  38  3  β8．  ∂9  89．1   88，  3 89，  3  89．  3  90．  39   
144  4  24  7  ββ．  ごニ  90．  3  89．1  3  90．  2  89．  3  91，  23   
Hc乙111h   4  126  23  44  3  ββ・ 26   89・ 3   89．1  2  89．  3  89．  3  89・ 43   
－23－   
Field  Topic   （K】＝K2   （K戸Kz＝1，   （Kl＝l，  （K戸1，  （K】＝l，   （Kl＝l，  
○ ⊂一   ＝K戸1）  K戸0）  K2＝0．75，   Kヱ＝0．75，   K三＝0．5，   K2＝0．5，  
（％）  K3＝0・5）   K3＝0）   Kコ＝0・25）   Kユ＝0）  
Z巴  
high  med．  IoⅥ′  index Ra爪k   iIldex  Rank  index  rank  inde）．  rank  jndex  ral】k  index  rank   
Materia】s   62  115  15  26  5  β∂．  4β  89．  3  87．  4  90．  3  89．1  3  91．  25   
Agrjculture   62 200  13  23  6  8β．  5  89．  3  87．  4  89．  3  88．  3  91．  30   
ufモScience  31  102  8  32  6  β7  37  88．  41  88．  4  89．1  4  88，  3  89．  4（∋   
Inf8rrnatior】   79  110  5  17  7  β6．  4丁  89．  31  87．  4  90．   2 8 ． 4 91． 20   
Manu∫actl爪ng  42  147  13  29  5  8（ヲ．  5  88．  4  87．  5  89．   4  88．  41  90．  35   
Marine＆carth  57  79  10  28  6  ββ．  32  88．  4  88．  3  88，   4  88．  4  88．  64   
TransporLation  29  122  9  18  7  β8．  43  88．  4  88．  3  89．  4  88．  4  89．  50   
LifeScience   り  148  26  43  3  8β．  イ  88，  51  87．  4  88．  5  88．    88．  56   
Urbanization   4  155  5  30  6  β7  ∂6  88．  4  88．  41  88．  4  88．  4  89．  53   
Business   25  106  18  30  5  β5．  β8  88．1  5  86．  5  88．  4  88．  4  90．1  40   
lnformalion   12  206  21  40  3  ββ．  β5  87．  5  87．1  51  88．  5  88．  4  89，  52   
Manufactl⊥rlng  39  121  9  27  6  87．  〃  88．1  4  87．  4  88．  51  88．1  4  88，  59   
14  98  10  27    β5．  β丁  88．  4  86．  61  89．  41  88．  5  90．  34   
5  124  20  42  3  87．  〃  87．  5  87．  4  87．  5  88．  51  88．  62   
LifeScjence   13 141  21  39  4  β4．  7  85．  7  85．  7  86．  7  86．  6  87．  69   
Agricu】1ure   7（）  157  4  19  7  β5．  イ5  86．  7  86．  5  86．  7  86．  7  86．  82   
Agricu】ture   75  162  5  19  7  β7  55  86．   71 86． 5  86．  7  86，  71  86．1  85   
Agricultu「e   63  129  12  24  6  β3．  β  86．  6  84，  7  87．  6  86．  7  89．  51   
BしISiness   m  ‖1  14  23  6  8ユ  9丁  86．  6  84．  8  88．  5  86．  7  89．  48   
Electronics   29  136  16  24  6  β5．  β9  86．  7  85．  6  86．  71  86．  7  87．  78   
LifeScience  88  135  10  30  6  βユ  85  86．  7  84．  8  87．  6  86．  7  89．  55   
－24一   
Field  Topic    Dcgreeor  （Kl＝Kコ   （K戸Kコ＝1，  （Kl＝1，  （Kl＝l，  （Kl＝l，  （Kl＝l，  
expertjsc  ＝Kj＝り  K戸0）  K2＝0．75，   K＝＝0．75，   K：＝0．5，   K：＝0．5，  
（％）  
Kl＝0・5）   Kl＝0）   K戸0・25）   Kコ＝0）  
Z巴  
high  med．  lo＼ヽ，  index  Rank  index  Rank  ind（：X  rank  lndlニX  rank  index  rank  index  rank   
Space   29  95  17  34  4  β3．  97  85．  7  84．  8  86．  7  86．  7  88．  66   
Urbanization  14  166  27  31  4  β4．  79  85．  8  85．  7  86．  7  86．1  7  87．  71   
Mヱ11erials   86  107  14  30  5  β4．  72  85．  7  85．  7  86．  7  85．  7  87．  77   
Health   9  115  15  30  5  β4．  7β  85．  81  84．  7  86．  8  85．  7  87．  76   
Urbanizali〔椚   183  10  25  6  β4．  β8  86．1  7  84．  81  86．  6  85．  8  88．  67   
M8皿fach汀1ng  Ⅰ9  93  16  24  6  βイ．   85 7  84．  7  86．  7  85．  81  87．1  72   
EIcclrし）nics   皿  193  28  45  2  β3．  77  84．  9  84．  8  85．1  8  85．  8  85．  86   
－25－   

Appendix4：Presentationslides  
Discussionofimportanceindex   
intechnologyfbresight  
Discussionofimportanceindexintechnologyfbresigh（  
lntroductionon 
■Importanceindexbyconsideringthedegree   
of expertise 
■RankcompanngoftoplOOimportanttopICS  
■GrouplngthepnontytopICS  
■Summary  
－27－   
1Introduction  
■neimportantilldexわmula：  
Ld。X＝（100＊Nhigb＋50＊Nm。di。m＋25＊Nl。W）朋all  
■ Threequestionswereraisedwhenuslngaboveformula  
－■／ 
、 
■・ごJ ＼ソいJ′／．Jll・．・．いJいJ．／りJ／I．・．／師皿・〃J．り〃J／ゾ／一〝Jfい〃．イ   
t・l／・－川㌧・山一・．一／・・J〟りJ川ゞJ／＝り〝いJ一丁り廿‥・l仙／ハ：－  
t（3）ム血rgα町W町わr甲J即どめどrα乃揖Jlg7Gビ乃gr（叫丸〟   
h 
． 
2Importanceindexbyconsideringthedegreeof  
expertise   
q2．1TheformuJa  
Iindex＝IH ＊WH＋IM＊WM＋IL＊WL   
WhereIH，IMandILaretheimportanceindex of   
high，medium andlow degree of expertise   
respectively，andWH，WMandWLaretherelative   
Weightedvalues，Where  
WH＋WM＋WL＝1  
一28－   
■IH＝（100＊Nll＋50＊N12＋25＊N13）汀H  
■IM＝（100＊N21＋50＊N22＋25＊N23）汀M  
■IL＝（100＊N31＋50＊N32＋25＊N33）汀L  
沌か  Mdium  bw  
Ⅷgh   N】1   Nほ   Nll   N14   TH  
M由ium   N2】   N三三   Nか   N24   TM   
bw   N31   Nヨ2   N33   N｝l   TL   
2．2Weightedvalues  
ttwofactorsshouldbeconsidered：  
川り，「ハ川叫ヾ＝！川／ヾ／い仙・‘／／…JJ‘川‘／  
／川＝／‘・ゞ′廿・車・．1／，く〃八‘・  
〃J＝半〃JJイ／り〃いJい・十両再J．J川・t／山川＝JJ‘J  
／り＝・‘／ぺハ＝車・、IJ，（〃／、、t・．  
－29－   
．theweighedvaluescanbecalculatedby  
】  WⅥ＝Kl＊TⅥ丑山l  
，  WM＝K2＊TMrrall  
■  WL＝K3＊TLrrall  
tWhereKi（i＝1，2，3）calledtheconvertcoefncients，   
Kl＝1forhighdegreeofexpertise，K2formedium   
degree，K3fbrlowdegree，andKIK2K3．Where   
Tall＝TIl＋K2＊TM＋K3＊TL，Calledthenumberof   
COnVertedresponses．  
■Theformulaofimportantindexwillbe  
Ii。d。X ＝（100＊Nll＋50＊N12＋25＊N13＋   
K2（100＊N21＋50＊N22＋25＊N23）＋   
K3（100＊N31＋50＊N32＋25＊N33））／T all  
－30－   
ifKl＝K2＝K3＝1，thecoefncientmatrixofNij（i＝1，2，3，  
j＝1，2，3）showas托1lows   
柑か   M出払m   Ⅰ上W   
Ⅷ由 （K＝1）   l（X）   25   
M濾皿（略＝1）   1（D   25   
レw （鴫＝1）   1（Ⅹ）   刃   25   
IfKl＝1・K2＝0・75，K3＝0・5，thecoefficientmatrix   
托由   MⅨlium   1ノ）W   
沌gh （楓＝1）   1（刀   貿）   25   
M由il皿（X王⇒）．75）   75   37．5   18．75   
bw （ち1）．刃   12．5   
ー31－   
IfKl＝1，K2＝0・5，K3＝0・25，thecoefncientmatrix  
捕虜   M虹伽m   1J淋「   
捕虜 （K＝1）   1∝〉   刃   25   
M血m（脚．句   25   1ユ．5   
ⅠβW （脚．か）   25   1乙5   丘25   
■IfK3＝0，itmeanstheoplnionoflow   
degreeofexpertisewasnotincluded・  
一32－   
2・3ConvertcoefficientsKi  
．RankcomparingbysixkindsofKiinstandard   
topICgrOuP  
OTdcrDi鮎ー（）nCe  
（Kl＝K2＝K】＝  （K】＝K2＝1，  （K】＝l，   （Kl＝1，   （Kl＝1，  （Kl＝1，  
Kち＝0）  Kヱ＝0、75，  Kユ＝0．75．  K戸Qふ   Kユ＝0▲5，  
Kヨ＝0．5）   K3＝0）  Kj＝＝仇ヱ5）  Kl＝＝0）   
Total   126   80   36   46   76   
St且ndard  
Ma血um   14  3   ‘   10   
－33－   
ー34－   
－35－   
Fields   lmportancelndex  
（Numberortopics）   01d  New  Diffcrence   
Tot▲1（100）   87．1  88．2   1．1  
lnrorma【ionandCommullication（7）   88．1 89．5   1．4  
Blectronics（12）   86．】  87．9   1．g   
LifeSciences（21）   8且．5  89．5   1、0   
Heal也andMedicalC且∫e（3）   86．7  89．5   ユ．8   
AgrictJl（ure．Forestry，Fishe（iesandFood（9）   86．ユ  87．6   1．4  
MarineScieIIC8andEar也Science（7）   88．7 害9．9   l．2  
Space（2）   S5．5  88．3   ヱ．8  
Reso11rCeandEnergy（5）   86．8  88．4   l．6  
Environment（5）   87，4  87．8   0．4   
Mat仁山alandProcessing（10）   86．1  86．6   0．5   
Man11raCtllrlIlg（6）   86．2  87．3   1．1   
Distribution（Z）   85．0  86．7   1．7   
8usinessandManagem6nl（3）   84．7  87．2   2．5   
UrbanizationaT）dConstrllCtion（5）   86．8 87．6   0．8   
Tr8nSpOr【adon（2）   85．5  鋸＝   0．6   
Scrvice（1）   0．8  94．0  94．8  
4．Groupingthepnontytopics  
JIQuestion：itisverydifficulttocomparethe   
topICSindiffbrentfields  
■Possiblesolution：Grouplng  
Therelativeimportanceindexwas  
introducedwhenaggregatlngallthetopICS   
Iindex＝lindex＊100／（Maximumofimportanceindexineachfield）  
－36－   
Fietds   Number of topics Number of ropics Number of topics Topics＊  
iT－01dtopl00  innewtoplOO  Changedintopl00  
topics   topics   toplCSnuml光rS   
Tot山（100l  8  
hformationand  7   6   JOrビ〝叙プリβd   
Communication  
Electronics   12   12   0  
LifeSciences   2】   18   －5   Jj，β斤，Jj  
r（・mけl，ビd   
Hed【hmdMdicalCar亡   3   4   ‘且dded   
Agdcul【ure，Forcs叫，  9   ‖   2   ＄，1（i8dded   
FisherleSandFood  
MarineScienceand  7  5   －2   ∫J，イ0  
E且11hScience  rビm〃l，どd   
Space   2   3   8且dded   
Reso11rCear－dEnergy   5   3   －2   2β，Jj  
r（・仙川d   
Environment   5   6   298dded   
Material and 10   ユーdded   
Processing  
Manufacturlng   6   6   0  
DistnbutlPn   2   2   0  
B11Simess＆Mamage・   3   4   5孔dded   
Urbanization and 5   5   0  
Constmct10n  
TranspoIlation   2   3   30■dded   
Service   0  
Fields  
Gr｛，Upl  Group2  Group3  G「oup4  Gro11p5  
（＜9＄   （く96   （＜94   （＜9ヱ   （＜9（）  
且nd   and   and   and   and  
≦l（Ⅶ）  ≦9S）   ≦96）  ≦94）  ≦9Z）  
Totll（100）   2‘   1，   ユ0   2，   ‘  
hbmadonandC（）mmunica山0Ⅰ】  19，16  5（）．79  65   
EIcctromlCS   b．ユ5  10   13，22，3¢  7，18．Z9．  
11，37  
LifeScienc亡S  1，38，65        9，59，7ヱ   
27，8ユ   
H¢al血andMedicalC且ー亡   4   9   
AgrlCl】111】代．ForモStけ，Fishcrks  
andFood   5    6  
Mann亡Sci亡nCeandf二出1h  55  5l   13，63，57  
ScieltCe  
Space  20  Z9  8  
ResourceandEr肥rgy   49  5）   75  
E】1Ylr〔〉nIlenl   21，ユニ，38  39，40   29  
M孔Iehal町IdPr（兄eSSlr嗜   99，T5，76  6ヱ   5：乙．53，86  35諸5，33  3  
Manufaclu11ng   40   39，42  41   19，ユ4  
DIStn】）ution   14   9  
Busill亡SSa爪dMmagemen【  ヱ5，ユ6  円  5  
Url）a爪iz且也0IlandConstruc【jon  ユ占   4   3   1，14  
TTarlSpO正且l柑n  29  ヱ6   30  
SerYi  3】  
－37－   
Fields  Importance  Relativeimportance  
Ⅰれdex  Ra11k  Index  Rank  
ナ。tal  もi．2  67．4  
Lifescience   72．6   78．1   
Electronics   有言ニデ   2   72．8   2  
Environment   65．5   3   72．8   3  
Manuf且Ctunr■g   65．4   4   72，6  4  
AgrlCulture   62．4   7   70．1   【 5  
Materlalsandprocesses  62．7   6  石9．6  6  
Business   59．5   10  69．2   7 
MariTleandearth   63．6   5 ■－而   8  
Healthandmedicalcare  59．3   66．6   9  
Information   鱒・享   9  65．0  10  
Reso11rCeandenergy   6．8   β   4．6  
Urbanization   57．5   12   63．2   12  
TransportatlOn   55．1   14   62，7   13  
Space   53．1   15   60．3   14  
Serviccs   55．6   ノブ   59，1   15  
Distrlbution   46．6   16   54．2   16  
5．Summary  
■Inpnontysettlng，thedegreeofexpertiseshould   
beconsideredincalculatingtheimportanceindex．  
1LInpnontysettlng，ifthepercentageofhighdegree   
Ofexpertisewasqultelow，WeShouldincreasethe   
number ofhigh experts，0therwise don’tinclude   
thesetoplCS・  
■The grouplng Way WaS prObably the method to   
balancethedifftrentoplnionsfromthe different   
fields，andtherelativeimportantindexcanreduce   
thedifferenceofassesslngStandardoftheexpert’s   
grOupS・  
一38－   
